Banks, Michael Faraday, James Clark Maxwell, Laurence Bragg, Paul Dirac, Lord Kelvin, Kathleen Lonsdale, Dorothy Hodgkin, Miriam Rothschild, Stephen Hawking-there are more than 8000 to go, which seems a lot, but spread over 350 years, 8000 Fellows make a mightily elite congregation.
It was international almost from the word go. It had a Foreign Secretary before our government had a Foreign Secretary.
Its own experiments and those it led to elsewhere became the wonders not only of the scientific but of the intellectual and the fashionable world and the Summer Exhibitions we now see annually in Carlton House Terrace have become the jewel of the London season.
The closer we look, the better it gets. Newton presented a paper on his theory on light and colours which continues to provide the basis for theoretical physics. Crick and Watson's discovery of the structure of DNA competes with Newton on gravity and Darwin on evolution for the greatest idea in intellectual history.
Then there are the amateurs. Many of them were clergymen, such as Edward Stone, the vicar who wrote to the Royal Society detailing his experiments using dried powdered willow bark to cure fevers which led to the production of aspirin. What else could have given him fame and got rid of our headaches? The place of the English vicar in the history of science is not a small or ignoble one. There is Daines Barrington, who tested the young Mozart almost to destruction, seeing a scientific opportunity in scrutinizing the prodigy. Mozart as a sort of dolphin at the keyboard. His papers were published by the Royal Society.
Then there was Darwin's neighbour, a banker, Mr Lubbock, who was, in an amateur way, a botanist, astronomer and expert on insects. He coined the terms Palaeolithic, Mesolithic and Neolithic, and in Parliament he championed the first Ancient Monuments Protection Act, which became law and has been the marram grass of our constructed heritage.
The point was that anybody who wrote in to the Royal Society with sufficient novelty in his discovery was likely to get published and perhaps even made into a Fellow.
True fame beckoned through intelligent enquiry: celebrities were men of knowledge. A linen draper from Delft, van Leeuwenhoek, submitted 200 papers to the Royal Society over 50 years, brilliant drawings of protozoa and bacteria never seen before, found by looking through his own self-crafted microscopes.
Samuel Pepys, a man of so many parts it is amazing that they even recognized each other, became President of the Royal Society and put his name in bigger print on Newton's great book than the name of Newton himself. He informed us that at the Royal Society it is a most acceptable thing to hear their discourse and see their experiments . . . and so out to Gresham college and saw a cat killed with the Duke of Florence's poison and saw it proved that the oil of tobacco drawn by one of the Society do the same effect . . . I saw also an aborted child preserved in spirits of salt.
There was no squeamishness among these often gentlemanly Fellows. Animals were there to be experimented on. One of the most aristocratic of all, Robert Boyle ('father of chemistry and son of the Earl of Cork'), said, 'I have not been so nice as to decline dissecting dogs, wolves, fishes and even rats and mice. With my own hands. ' The fact that it was open to all comers could be a liability. A military man, Colonel Long, attended meeting after meeting in 1663 and insisted on speaking, often at great length, with observations which included that he had seen a maggot under a stag's tongue, that toads became venomous in hot weather, that the female viper has four teeth, two above and two below, the male only two above, that he had once seen a breastpiece so tough that a M. Bragg 202 pistol bullet only dented it, that an iron back in a chimney, well heated, makes a noise like that of bell metal, that a bean cut into two or three pieces produces good beans. After some months of this, Colonel Long was begged to give his observations in writing . . . in conversation, he had delighted them long enough.
And of course the glorious thing about the Royal Society-one of its greatest achievements-is that he could give it in writing. Lisa Jardine's hero, Henry Oldenburg, at his own expense and under his own efficient administration, set up the Philosophical Transactions and a worldwide correspondence, both of which continue and both of which gave the Society an exemplary authority in its day and since. They are the oldest continuously published journals of science in the world.
Oldenburg, who came from Bremen, is an example of the reach of the Society. He was what was called an Intelligencer-a word overdue for a revival. He led a life, as did many of the early Fellows, in which the university of hard knocks figured largely: as in other cases, often with unexpectedly rich consequences in those genesis-genius days.
The Society had been given an imprimatur. The fact that it could print its own papers is an example of its invaluable connections. There was not a free press in the 1660s, but astonishingly in the Royal Charter, which Murray, another early Fellow of the Society, persuaded Charles II to grant these young gentlemen, there was the right to print, which they seized on. A volcano erupted. They were, these Fellows, monarchs of the printed word, free agents in a time of censorship, masters of the universe of new knowledge. After Delphic discussions they published their first book-on fish. It almost bankrupted the Society. So in its beginning loomed its imminent ending.
But within a few years, with the help of personal contributions from the Fellows-often the sustaining factor-it published Evelyn's book on forestry, Hooke's Micrographia and Newton's Principia. It also published, as early as 1667, a history of itself, written by another clergyman, Thomas Sprat.
I've used the word 'gentlemen' on several occasions and that is largely who we are talking about. There's a fair claim that the Royal Society saw its first shoots just over the road from here in the gardens of Wadham College in the 1650s. The young Warden of Wadham, Dr Wilkins, had written a paper called 'How One Might Fly to the Moon'. And he was no mean politician. A Cromwellian through marriage, he attracted young Royalists to his college and later nipped over from Cromwell to Charles II without any recorded angst. He encouraged a group of like-minded young gentlemen to take on the new philosophy of the observation and testing of nature as distinguished from theory alone. To enquire. To experiment. To interrogate Nature.
One thing that did come from Wadham, as well as the men who went on to London formally to start the Society, was the idea of a collegiate group. The notion of sharing ideas and of working as a group and of looking at and commenting on and examining each other's ideas. This was key to the Society. When Wren and the others moved to London to greet the new king, the group congregated around Gresham College. This had been founded and well funded by an Elizabethan philanthropist. It became a unique mix of high learning and public availability. The prototype of the Open University.
At Gresham College seven handsomely subsidized professors gave academic lectures which could be attended by anybody at all. That, too, became one of the guiding principles of the Society: that knowledge was free, open and available to all. These men looked back to the great Elizabethan lawyer, courtier and essayist, Francis Bacon. He famously declared that 'knowledge is power' and he saw two books in the world, Nature
Wilkins Medawar Bernal Lecture 2010 and the Scriptures. To get knowledge from Nature it had to be questioned in the court of the mind; even tortured was another word he used. And that knowledge would reveal God's way and add to the relief of Man's estate.
The notion that scientific knowledge should be spread abroad has been especially true, in my experience, over the past 20 or 30 years, often by Fellows of the Royal Society.
Gresham College lives on in accessible books of science. There is not space to mention the many writers who have enabled people like myself to get their fingertips on the subjectSteve Jones, Marcus du Sautoy, Ian Stewart, Paul Davis, Richard Dawkins, John Barrow, Margaret Wertheim, John Gribbin-there really is a list probably as numerous as the Fellows and including many of the Fellows. This is a list of men and women who know their science and generously want to let the rest of us in on what can seem a baffling compilation of jargon-congested hieroglyphics. Nor can we underestimate the impact and tantalization of science fiction, from Jules Verne and H. G. Wells to phenomenally successful films such as Star Wars.
The Royal Society was not the first of its kind. In the immediate past there was the Academy of the Lynxes, formed in Rome in 1603, led by Frederico Cesi, to which Galileo belonged. Then there was the Academy of Experiment formed in Florence in 1567 by the Medici princes. One can trace these organizations back through the courts of the Caliphs in the early mediaeval Arab world, to the Academy of Plato in Athens. In all cases these groups of Enquirers had been small in number. Most had been in immediate contact with their patrons. Then there was the Parisian Royal Academy of Science, officially to be commissioned to discharge projects in the interests of the Crown. The Royal Society was not like any of them. The Society was there 'for the Promoting of physico-mathematico experimental learning'. That summed it up! And 'Nullius in verba' was its motto. 'Take no man's word'. Experimenting was believing.
The Society's open collectivity, its focus on experimental demonstrations, its assurance that these trials would reveal the works of God, its sense that economic and commercial projects are part of the divine plan and its literary determination to describe these trials and observations in such a way that they can be followed by all readers and trusted by them: they all make it unique. Above all, it was independent. Crucial then, crucial today. The monarch never attended its meetings. True then, true today. But that link with the monarch and so with the establishment was and remains important. Even though Charles II lost patience with his patented philosophers, even though his courtiers derided them for 'weighing air', even though they made him not a brass farthing, the link was there and is still there.
The Royal Society can get to the heart of government, and that is part of its remit and that is good. Science dominates and documents the way the modern world works; but its work has to be mediated through politicians and their institutions. To be both independent and have legitimate access to power is rare. It is much needed now. Look at the House of Commons. The overwhelming number of elected politicians are underinformed about science. But they are desperately in need of scientific wisdom if they are to help us through what is a fragile period in the history of science and the study of the future. To cut the grants to science and other knowledge at a time when the world-as recognized by Barack Obama, when he, Germany, China, France and Japan, are putting their scientific brains on the financial accelerator-is heartbreakingly stupid. We are supposed to be the clever country. We used to be the commonsense country. Not for much longer if the politicians continue grossly to undervalue the potency of those Francis Bacon called
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'the merchants of light', of new knowledge, especially scientific knowledge, which is unarguably the only sure wealth of the future.
It was the Civil War that loosened society sufficiently for the young gentlemen of Wadham and Gresham College to group together. One thing that strikes me about all these groups, and many other key influential intellectual groups in science, art and philosophy, is how small was their membership. In our age of mass education it seems almost against nature that so few so often accomplished so much. Is there something in smallness itself, as the man claimed, which is not only beautiful but, on significant occasions, uniquely effective? It has happened rather often-in fifth-century BC Athens, in the Florence of Michelangelo and Leonardo, in Shakespeare's London, the Edinburgh Enlightenment, in mid-twentieth-century Cambridge, in the music of the Five in late nineteenth-century Russia. Is something given to a small clique of brilliant and disputatious contemporaries to dig deeper?
The fact that we are in Oxford, famous in the Latin-speaking Christian world in the thirteenth and fourteenth centuries for its own small group of philosophers such as Duns Scotus and William of Occam, brings me to a core subject in this observational history: that it charts the movement over centuries from one great dominating system in Europe and its colonies-Christianity-to what appears to be its great successor-science.
Long gone, I trust, are the days when the work of the mediaeval schoolmen could be dismissed. Men such as Aquinas, who tried to integrate Aristotle with Augustine, were clearly persons of the highest talent. That they were working on material now by many discredited does not take away from the strength of their minds or their processes of thought. They worked on what they had.
It does, though, show us what power there was in Church thinking and also in the intense experience of faith. It was such an experience which brought Aquinas to silence in the last few months of his life after a vision which convinced him of the reality of faith more than all his reasoning had done. And the overlapping of the two systems-Christianity and scienceillustrates how slowly institutions guarding the levers of knowledge allow themselves to be displaced or even modified. Christianity itself carried within it pagan acts and polytheistic and classical practices which even translated into the New Testament.
The Royal Society's Charter said it was devoted 'to the glory of God the Creator and the advantage of the human race . . .'. Yet the Fellows were forbidden to meddle 'with divine metaphysics and morals'. Nor was politics allowed. But all the key players in science around that time-Copernicus, Kepler, Descartes, Galileo and Newton-understood what was at stake in the revolution they were engineering. This was the place and fate of the soul. Newton's proof that all space obeyed the same laws abolished the essential separate and different space kept by Aristotle and Augustine and Aquinas for God and the soul. Where now could God and the soul actually exist? Therefore what place did God and His Faith have in the new philosophy, the new knowledge?
From the beginning the Royal Society insisted that Nature must be studied closely, since it is God's other book alongside Scripture as their tutelary figure, Francis Bacon, had said. And they believed the best way to make sense of this book of Nature was by conducting many different, instrumentally directed, observations and experiments on it. Put Nature to the question. Interrogate it, said Bacon the lawyer.
The Civil War had taught men such as John Wilkins and Robert Boyle that public religious controversy led to war, and the aim of the Royal Society, as its first historian, Thomas Sprat, put it in 1667, was to show 'an unusual sight to the English nation, that men of disagreeing parties and ways of life have forgotten to hate, and have met in the unanimous advancement of the same works.' These were the early men of observational and experimental science, yet Robert Boyle, in the late seventeenth century, one of the geniuses of the group, whose law, Boyle's Law, proved early on that the Society could do Big Science, published at enormous length on the intimate relation between admiration of the works of God and the great advantages that experimental philosophy would bring to religious faith and vice versa.
Joseph Priestley, another Fellow, in the late eighteenth century saw a direct link between the right religion (in his case dissenting Protestantism) and the right kind of natural knowledge. He used his chemical and electrical experiments to promote his dissenting views about the character of divinity. In the twentieth century Arthur Eddington, another Fellow, was clear about the basic unity of his own spirituality as a Quaker and the principles of modern physics. He argued that mystical religious experience and modern physical science were entirely consistent and indeed supported each other, as he made clear in public lectures.
Others were more careful in their public statements. Newton was the most significant example. He was worried about the public reaction to his unorthodox religious views, which were very close to a Unitarianism that would have had him cast out of Cambridge, and so he kept quiet about them. Some of his closest allies, such as William Whiston and Samuel Clarke, got into terrible public trouble by expressing these views. Newton saw God as the direct cause of gravity. And he said of space that it was 'as it were, God's sensorium'-seeing space as the realm of divine ideas.
And finally Michael Faraday, similarly cautious, was a Sandemanian, and that rigorous sect's views informed his science and that of many other eminent Fellows of the Royal Society.
Non-Britons, especially the French, were always puzzled by the religious component in the thinking of British scientists, often the greatest British scientists through the centuries. Even Darwin was sure that his account of speciation with natural selection as one of its engines was not logically connected with atheism. Indeed, Simon Schaffer, the eminent Cambridge historian and philosopher of science, has developed this. He sees three techniques characteristic of the Royal Society project: a social technique (work together, witness together, trade together); a material technique (use instruments and machines, dissect, experiment, analyse); and a literary technique (describe these trials and observations in so much detail that the descriptions can be followed by all readers and trusted by them). Schaffer suggests that we can find some reasons for all this within the specifics of early modern providentialism. He argues that there is an aspect of natural theology that characterizes the emergent function of the Royal Society.
It is a strand worth exploring. Paul Davis seems to come near the core of it when he writes, 'man at last knows that he is alone in the unfeeling immensity of the universe'. He goes on: the grounds for this scepticism stemmed from advances in molecular biology and the growing understanding of life's extraordinary complexity, suggesting to many that the origin of life here must have involved a statistical fluke of stupendous proportions unlikely to have happened twice.
A unique intervention. Davis insists that
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we still lack an accepted theory of life's origin. In 1859, he writes, 'Charles Darwin gave a convincing theory of how life has evolved over billions of years from simple microbes to the richness and diversity of the biosphere we see today. But he pointedly left out of his account how life got started in the first place.' Some of the questions that religions seek to answer are the questions that science seeks to answer by other routes.
There is a similar mystery surrounding the notion of what made the Big Bang. Perhaps that will be solved in the tunnels of Switzerland, perhaps the origin of life will be uncovered, perhaps Science will indeed live up to its almost mythical status that it can solve everything and save everything. But these two unresolved problems-the uniqueness of it and the origin of it-and the visceral, mystical, hitherto inexplicable experiences which came and come to people can still give us pause. I think it's not enough nor is it respectful merely to dismiss this. This is not for a minute to accept Creationism as a science. It is, though, worth mentioning, in these observations, that the obsession with the First Cause, a prime mover-an imaginative and mythical reality in so many civilizations-was transferred directly from religion into science.
Newton, a religious man, needed a First Cause, a source, a beginning. Today's scientists spend billions at CERN on the still elusive trail of the first particle-with an intensity on the invisible that makes the study of mediaeval angels dancing on the point of a needle seem perfectly comprehensible.
Why is there this yearning, this obsession with a First Cause? And was the Big Bang the beginning of something or its end? And is a particle without thought or meaning or intention? These and other questions, it seems to me, duck and dodge between the mystical and the physical. The God of institutions and the luxuriant myth of resurrection and personal parlance with a deity are to be deeply questioned. But the Christian metaphor is magnificent, the morality of the Beatitudes is the essence of goodness, the mysticism still intriguing and unfathomed.
There's one sense in which the Bible has been jolly useful for the Royal Society. It is a most convenient and happily vulnerable punchbag. The Enlightenment, once it began to roll, pummelled away at the Christian God and built up its muscles in the process. It is a wonderful hone to new thought.
On the other hand, science owes a great deal to the Bible. Especially in this country to the King James Version, finally translated in 1611 into the English language-and what language! William Tyndale had worked on the Bible before that of King James, who relied 80% on Tyndale's translation.
But it was when the Bible came into the native tongue at the beginning of the seventeenth century that it had an effect that was to rumble through to the Fellows' Gardens in Wadham College in the 1650s. Politics and other matters such as science could be talked about vividly and openly through the Bible stories and parables and instances in the Bible. The freedomfighting pamphlet wars of the 1640s could never have happened had the Bible still been in Latin. Language became free for all. The Word of God, as it was called, was now in the common tongue and could provide material for powerful fateful argument. It was a liberation. As was the execution of King Charles I in 1649. After all, if you could kill a king, one who had ruled by Divine Right, the representative of God on Earth, then all things were possible. The new knowledge suggested by Francis Bacon and spurred by Wilkins Medawar Bernal Lecture 2010 207 many thinkers in Europe burst out in force in the seventeenth century with the language to service it and the confidence to overthrow the old order and argue for the new. The English language set out to discover by experiments what were the secrets of that other great book-Nature.
It's significant that this was later explored by Coleridge and Wordsworth, close friends of one of the Society's most brilliant presidents, Humphry Davy. In fact Wordsworth and Coleridge entrusted the editing of their precious Lyrical Ballads to Davy before publication. It is a work shot through with a pantheistic notion of the world and contains lines that Davy appears to have accepted from Wordsworth, who wrote:
Up! up! my Friend, and quit your books; Or surely you'll grow double:
. . .
[She has] a world of ready wealth, Our minds and hearts to blessSpontaneous wisdom breathed by health, Truth breathed by cheerfulness.
One impulse from a vernal wood May teach you more of man, Of moral evil and of good, Than all the sages can.
Science coupled with a new natural theology. The two horses pulling the one chariot.
It seems to me that it was at that time not difficult for some of the greatest minds to hold that two or even more truths about life were self-evident, that no one theory about life could be comprehensive enough to describe it. Only a life itself could do that.
It is remarkable that so many wealthy and well-connected young men, not so very long ago, took such a direct interest in hands-on science and used their wealth to back their passion-a state of enlightened individual intellectual involvement and philanthropy not noticeably common among the Bling nouveau riche in the UK today.
But too soon the Society slumped into the leather armchairs of unearned privilege. Despite Davy and a few others there was a slow descent into the English vice of mere clubbery. Entrance was often by favour only. The Society was savagely satirized by one of its most eminent Fellows: Babbage, the Lucasian Professor of Mathematics at Cambridge, a post previously held by Newton.
Of course I exaggerate-a little. You will cite the example of that towering President of the Royal Society, Joseph Banks (who ruled from 1778 to 1820), and you would be right. But had Joseph Banks devoted his energies to publishing his stupendous work on plants instead of neglecting it for clubbery so that it was published only about a couple of centuries later, a work that would have had a transformational effect on botany, then surely he would have followed the essential trail of those early merchants of light who met in Wadham Gardens and Gresham College in the middle of the seventeenth century. Instead he used his friendship with the king to dig the Royal Society into the expanding Empire.
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In some ways this paid off. By lodging the Society in Somerset House, next to the centre of the Navy, among other great institutions of State, he gave it a powerful public face, and by involving naval men in fetching and carrying plants and fruits around the world he swelled the coffers of knowledge. But where were the experiments of Hooke? Where were the men of zest who would draw in other zealots? Where were the dolphins? There is a painting of the Royal Society in the time of Banks and it looks like an ossified princeling court. Yet we must grant that all the time the Royal Society was still publishing, which continued to be its greatest strength, and Fellows of distinction were appointed as well as those whose distinction was to know somebody on the inside.
Banks himself recognized how the Royal Society had allowed itself to be shunted off the main track, I think, when he founded the Royal Institution, which unlike the Royal Society had a laboratory on its premises in which worked Humphry Davy and then Michael Faraday, for which we and the world must give eternal thanks. That laboratory is still one of the greatest unseen treasures of London. In the Midlands and the North the Industrial Revolution happened with marvellous and ingenious inventions, mostly made by men who had left school at 13 or 14 years of age. You cannot help but think that an earlier Royal Society would have known that and drawn them in.
The Society was also being challenged by the Lunar Society, and as time went on, of course, many other societies grew up to joust with the Royal Society or bypass it, most notably the British Association, but also the Geological and Zoological Societies and others.
It seems to me that the fact that the steam engine gave more to science than science gave to the steam engine is one way to say that the Royal Society took its eye off the ball. And multiple universes of knowledge began to appear in the late eighteenth and nineteenth centuries. There were bound to be more and more specialized bodies. I think this clubbery reveals what was not only a local decline but a recurring national flaw.
One of the key factors in the new knowledge was the use of instruments: telescopes, microscopes, barometers, weighing devices-on and on they go-clocks, pumps, engines . . .. In the very early days some of the Fellows, Newton included, made their own instruments, but they were supported by a stunningly skilful force of men who began a process that led to the Hubble Telescope.
Some of the early instrument makers were elected FRS. Between 1750 and 1830, for instance, there was Edward Troughton, Jesse Ramsden, John Smeaton and James Short. After that, making and selling instruments stopped being either necessary or sufficient for election into the Society. Which seems a loss.
Perhaps this has changed again now. Certainly a visit to the Royal Society's Summer Exhibition seems to suggest that. But clubbery can have unexpected advantages. For example, Benjamin Franklin came to London as a diplomat but spent most of his time as an active member of the Royal Society; he contributed crucially to the then pressing question of the source and force of electricity. And when he failed in his diplomatic negotiations to prevent the Colonies from taking up arms against the British Government and returned to America, he sat down and wrote a letter to the captains of every American war vessel telling them not under any circumstances to attack the ship of Captain Cook, another Fellow of the Royal Society, who was going about the Royal Society's business. And it worked. Clubs can deliver.
One of the debates today in terms of investment in science is to gauge what benefits might come from it. The new word is 'impacts'. Why are so many politically motivated words so crass? In industry, where many scientists now work, this may be comparatively easy to organize. In academic life, in my view, pure research is the essence of the matter. But it is rather difficult to establish a department based on a programme sent to the rank of regulatory authorities declaring that what you are set up to do is explore unexpected consequences. Benjamin Franklin famously remarked, on being challenged on what was the use of a new invention, 'What is the use of a newborn baby?' Somehow or other, though, pure research has happened in the past, and without there being room for it and encouragement for it and an understanding that failure is built in, we will all be the poorer. Remember Samuel Beckett: 'Try. Fail. Try again. Fail better.'
Unexpected consequences can also be disastrous. When Rutherford was working on the atom, I doubt whether he knew that one application would have been the development of bombs that can and still may destroy much of the population and infrastructure and life forms of the world. Indeed Rutherford wrote, 'the energy produced by the breaking down of the atom is a very poor kind of thing. Anyone who expects a source of power from the transformation of these atoms is talking moonshine.' It is worth even on such a celebratory occasion as this to remind ourselves that science is not without sin. It can be used for good and evil, and it has been and still is. As indeed was the previous dominant ideology. Christianity carries unrivalled moral teaching and yet the Bible has been used for great ill as well as for great good.
But the law of unexpected consequences has often had happy results. In that tiny laboratory underneath the Royal Institution in Albemarle Street, a future Fellow of the Royal Society, Michael Faraday, worked away to satisfy his own curiosity. John Meurig Thomas told me in an interview we did some years ago:
. . . look at the magnitude of his discoveries. He liquefied about twenty different gases. Refrigeration becomes possible as a result of that. It did not have an immediate impact in that direction, but his laws of electrolysis changed the nature of industry and manufacture.
But his biggest impact theoretically which we are still feeling and which Einstein and Clerk Maxwell and all the great physicists have applauded repeatedly, is that he worked out an idea which was absolutely right but nobody had thought about before him then: the notion of the field.
. . . this is what has given rise to electronics-the fax machine, telephone, television, the wireless, the radio, the gramophone: they all go back to Faraday's understanding that you can have this force in the ether which you can tap and harness and pull out. They all go back step by step to Faraday.
I'm always touched by the fact that Faraday would not patent his inventions because he believed that knowledge was free. It's also moving how such traditions continue in this country. Tim Berners-Lee, about 150 years later, when he made the global hypertext project in 1989 that resulted in the creation of the World Wide Web, also eschewed profit. Knowledge, he believed, should be shared and free.
And we all now know that problems which have beguiled mathematicians as problems to have fun with, such as prime numbers, turn out to have a crucial role in this hypertechnological society. May I return to an earlier point and suggest to Peter Mandelson that he contact Michael Arthur, head of the Russell Group and Vice Chancellor of Leeds University, and Martin Rees, in his role as the Royal Society's President, to meet and discuss the future of science. We all know there have to be budget cuts. But equal misery for all is surely an unintelligent policy. Without advances in science we are merely M. Bragg managing decline and accelerating the brain drain, which in the long term is far more significant than the 'frit' fat-cat flight from the City.
But what would Peter Mandelson and Michael Arthur and Martin Rees talk about? What would be most important for them, for us and for the country's future? I suggest: mathematics. The most successful city-state in history, in culture, in war, in its economy and in its intellectual inventions-Athens-had at its centre the Academy, first of Plato and then of Aristotle, into which you could not enter unless you knew and loved mathematics. When two or three other city-states in Italy powered forward the Renaissance, Galileo declared, 'I have seen the book of the universe. It is written in the language of mathematics. ' The study of mathematics in this country is under threat because of a lack of investment in teachers in the sixth form and in competitive grants for PhD students. Yet it is at the centre of our lives and holds most of the answers for future intellectual and material prosperity. Ian Stewart FRS points this out in his essay in Seeing further called 'Behind the scenes: the hidden mathematics that rule our world'. He uses as one example the Mars exploration Rover A, which bounced onto the red planet in January 2004. He speaks of the enormous information that has come down from Rover A-also, perhaps not incidentally, known as Spirit. Ian Stewart then points out, after acknowledging the engineering marvels, that mathematics was essential. He writes, 'the spacecraft's trajectories were calculated using Newton's laws of motion and gravity; Einstein's later refinements were not needed.' Newton, I need not remind you, was elected a Fellow in 1672 and could not have thought this would be one consequence of his mathematics.
But there was another Fellow of the Royal Society involved, from the Victorian era: George Boole, whose (Stewart writes) pioneering ideas in logic and algebra proved fundamental to computer science. Stewart goes on to propose that 'today's abstract algebra with its key concept of groups, rings, fields and vector spaces, represents the proof of their early labours.' He was referring to Boole and Galois. And, in a final quotation, he says that because of their work 'the resulting mathematics can be found embodied in computer chips, inside most of today's gadgets, CDs, DVDs, digital TVs, mobile phones, I-pods, Nintendo, Blackberries, Sat-Nav, digital cameras.' And most of that began in pure mathematics research, not in a panicky pursuit of 'impacts'. I think that politicians of all parties ought to know that.
The Royal Society now sails on in fine fettle and good heart, its star once again in the ascendant under its president, the Astronomer Royal. As a place of accreditation and recognition it is unrivalled in world science. Its archival work is in the premier league of distinction.
The Society's president, Martin Rees, has soberly predicted that unless we mend our ways we may not reach the twenty-second century, certainly not in anything like our present condition and perhaps not at all as a species. But he has also pointed out the exciting life-energizing prospects for science, such as using solar energy in the great deserts to solve the encroaching energy problems in the great conurbations. Like Oldenburg in the 1660s, he and many of his peers-Intelligencers all-see that worldwide science can uncover Nature to follow the injunction of the Elizabethan Francis Bacon and relieve the estate of man.
For hope, we look at what's coming up at the Royal Society summer science exhibition in a couple of months' time. Of more than 25 projects being exhibited I picked out 'morphing engineering structures' from the University of Cambridge; another exhibit is 'diamond light source-enabler of new science'; then there's 'Arctica islandica, the longest lived animal on earth', from Bangor University. And on we go-a new giant lens that can show the internal structure of 20 000 living cells in a single image, stem cells for safe blood transfusion, and so on. These are the green shoots, these are the young people now standing on giants' shoulders-a phrase memorably used by Newton and borrowed, consciously or not, from a mediaeval bishop and illustrated on the stained glass windows in Chartres Cathedral.
Since the days of the seventeenth century, gentlemen in the Fellows' Gardens at Wadham, the journey of science has defied ordinary expectation and belief. The Royal Society was in at the beginning of this 350-year surge and its Fellows have helped steer, magnetize, guide and record it in a unique and on the whole quite outstandingly consistent way. The Royal Society is one of the great gifts that this country has offered the world and as we see in the celebrations around the globe the world is responding with literally hundreds of grateful and congratulatory celebrations.
It seems a long way from Wadham Gardens, which is just a few score yards from where we are, and you might remember that the brilliant and politic Warden, Dr Wilkins, wrote a paper in the 1650s on how man might fly to the moon.
Well, if spirits hover around-and if they do, Oxford is one place they will hover-we could tell the Warden: it took a little time, but the descendants of your young experimental natural philosophers got there. Yes, they got to the moon; and far, far beyond.
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